Pre-receptorial regulation of steroid hormones in bone cells: insights on glucocorticoid-induced osteoporosis.
In the past decades, concern on glucocorticoid-induced osteoporosis has increased with the widespread use of exogenous glucocorticoids (GC). Mature bone-forming cells (osteoblasts) are considered to be the principal site of action of GC in the skeleton. More likely, it is the entire cellular and molecular network surrounding these cells that is targeted by pharmacological doses of GC. Not only osteoblast and osteocyte metabolism, but the whole differentiation of mesenchymal stem cell toward the osteoblast lineage has been proven to be sensitive to GC. The effects of GC on this process are different according to the stage of differentiation of bone cell precursors. The presence of intact GC signalling is crucial for normal bone development and physiology, as opposed to the detrimental effect of high dose exposure. Both the physiological and pharmacological effects of GC are locally modulated by the activity of the 11beta-hydroxysteroid dehydrogenase 1 (HSD1) that acts primarily as a glucocorticoid activator converting the inactive glucocorticoid (cortisone) into the active hormone (cortisol). We reviewed the metabolic and differentiation pathways controlled by GC signalling. These data have been merged with the recent evidences that 11beta-HSD1 exert an important role by regulating the vulnerability of bone cells to GC. The different kinetics of 11beta-HSD1 at various stage of differentiation and the GC-dependency of enzymatic activity have been presented.